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Doxorubicin (DOX) is mostly known as an anthracycline agent for the treatment of 
variety of malignancies. DOX can also be applied on Proliferative vitreoretinopathy (PVR), 
which manifests itself by the formation of fibrocellular membranes on the retinal and 
posterior hyaloid surfaces. Intravitreal injection of DOX was an effective way to heal 
experimental PVR, on the other hand, it is invasive and may cause even endophthalmitis. 
Eye drops is considered an improvement to deal with PVR because of convenience and 
safety. After instillation, the flow of lacrimal fluid removes drugs from the surface of the eye. 
Another source of non-productive drug removal is its systemic absorption instead of ocular 
absorption. These lead to a low bioavailability of less than 5%. 
To solve problems mentioned above, various ophthalmic drug delivery strategies have 
emerged, such as hydrogels, polymeric micelles and nanocarriers. Liposomes have been 
serving as a promising ocular drug delivery method for the past decade. Studies have 
demonstrated that the release of the drug can be controlled. Membrane permeability can 
be controlled to some extent, the half-life of the drug inside the vitreous body can be 
prolonged, and the toxicity of the drug can be reduced.  
Hyaluronic acid (HA), one of the main components of the extracellular matrix in the 
body, has characters include biocompatible, biodegradable, and non-toxic. It is also a 
nonirritating substance with high water-binding capacity, viscous flow and pseudoplastic 
behaviour, and has the potential to act as a mucoadhesive polymer that can increase 
residence time on ocular surface. To our knowledge, there are few published reports on the 
use of HA in ophthalmology as a coating material of liposomes. 
The aim of this work was to formulate a liposomal preparation of DOX to be applied 
















DOX liposomes were prepared by thin-film dispersion method, and then modified with 
bioadhesive material HA. Their ocular pharmacokinetics in rabbits were investigated by 
way of comparison with those obtained after dosing with non-modified liposomes (N-LP) 
and DOX solution. The in vitro transcorneal permeability of DOX in liposomes was found to 
be slower than that of the solution because of sustained release. After in vivo instillation in 
rabbits, the retention time was prolonged. The area under the curve of the aqueous humor 
concentration-time profiles of DOX liposomes was found to be 1.7-fold higher than that of 
DOX solution. The confocal experiment confirmed that HA modified liposomes have the 
ability to maintain a higher DOX concentration and residence time than that of N-LP and 
free DOX.  
These results suggest that our liposomal preparation was of great help to improve the 
bioavailability of DOX. 
 


















英文缩写 英文全称 中文名称  
DOX Doxorubicin 阿霉素  
PVR Proliferative vitreoretinopathy 增生性玻璃体视网膜病变  
HA Hyaluronic acid 透明质酸  
NM-LP  Non-modified liposomes 未修饰的脂质体  
HA-LP  HA-modified liposomes HA修饰的脂质体  
EE Entrapment efficiency 药物包封率  
PBS Phosphate buffered saline 磷酸盐缓冲液  
SA  Stearyl amine 硬脂胺  
HCE human corneal epithelial cell 人角膜上皮细胞  
    
    
    
































图 1.1 眼部给药的两大主要屏障 






























图 1.2 角膜结构图 
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